Abstract --Aim: To estimate the prevalence of sedentary behavior in school recess and to verify sociodemographic factors (sex, age, economic level and type of school), anthropometric indicators (body mass index [BMI] and waist circumference) and lifestyle (level of physical activity and eating habits) associated with adolescents. Method: A crosssectional study with 583 adolescents (aged 11-17 years), from the city of Criciúma, Brazil. Sedentary behavior during school recess was self-reported. Sociodemographic and lifestyle information was obtained through a self-administered questionnaire. BMI was calculated and waist circumference was measured. Logistic regression was used to estimate odds ratios (OR) and 95% confidence intervals (95% CI 
Introduction
Sedentary behavior can be defined as the time spent in activities with low energy expenditure, less than 1.5 metabolic equivalents (MET's), in a sitting or reclining position 1, 2 . Systematic reviews have shown that sedentary behavior in children and adolescents was directly associated with reduced cardiorespiratory fitness, increased adiposity, and increased risk of developing metabolic syndrome in adulthood 3, 4 . Although health problems associated with a sedentary lifestyle are evident, research developed in different regions of Brazil found a high prevalence of sedentary behavior in the pediatric population [5] [6] [7] . Studies have shown that measuring the total time exposed to sedentary behaviors is not sufficient; we must also understand the pattern of this behavior, such as the existence of interruptions and the time of this pauses 8 . Small interruptions in sedentary behavior are beneficial to health and are favorably associated with metabolic markers, such as reduction of total cholesterol and triglyceride levels, and may also reflect higher total energy expenditure 9, 10 . In this sense, school recess can be characterized as a moment for the interruption of sedentary behavior and for the practice of physical activities 11, 12 . Although school recess is a period of interruption of sedentary behavior at school, studies in other countries 13, 14 and in Brazil 12, 15 reported a high prevalence of sedentary behavior during school recess. In New Zealand, it was observed that 73.6% of students were sedentary in the school recess 13 . In England, this prevalence was 59.3% 14 . In Brazil, the prevalence found was 58.2% in the northeastern 12 and 40.7% in the southern region of the country 15 . Just as important as estimating the prevalence of sedentary behavior in school recess is to check the correlated factors. Studies have identified that sedentary behavior was associated with biological factors, such as sex and age, in which girls were more likely to be sedentary during school recess when compared to boys 12, 13, 15 and students in the age group of 13-17 years were more likely to be sedentary during school recess when compared to younger adolescents 12, 13, 15 . Other factors that have been identified as correlated to daily sedentary behavior, such as economic status, lifestyle factors and body fat indicators 16-18 have been little investigated when it comes to sedentary behavior in school recess, which demonstrates the importance of these studies.
Thus, improving research to identify the groups most affected by such behavior during school recess may direct intervention strategies to reduce this behavior and increase the levels of physical activity of adolescents 12 . In addition, the investigation of sedentary behavior during recess can provide important information for the better planning of schools in relation to periods of sedentary behavior interruption as strategies for a more active recess 15 . Therefore, the aim of the present study was to estimate the prevalence of sedentary behavior in the school recess and to verify the socio-demographic factors (sex, age, economic level and type of school), anthropometric indicators (body mass index (BMI) and waist circumference) and lifestyle (level of physical activity and eating habits) of adolescents.
Method
This school-based cross-sectional epidemiological survey was conducted in the second half of 2015 in the city of Criciúma, Santa Catarina. The study was approved by the Ethics Committee for Research with Humans of the "Extremo Sul Catarinense" University (protocol No. 1.125.725. June 26, 2015) . It is part of the "Association between health status, risk behaviors and level of physical activity of public school students in the City of Criciúma (SC)" research. Adolescents who participated in the research signed the Assent Term and parents/guardians signed the Free and Informed Consent Form, authorizing the participation of students in the research.
Population and sample
The sampling process was conducted in two stages: stratified by schools (private and public) and conglomerate of classes considering school grade. The sample size was determined for a finite population. The study included a population of 17,000 students in 49 eligible schools (six private schools and 43 public schools) and 670 classes from the 5th grade of elementary schools to the 3rd grade of high schools. In order to calculate the sample size of the macro project, overweight, low level of physical activity and low level of aerobic fitness were considered as the main outcomes. Considering the previous publications in the city of Criciúma 19, 20 , the prevalence of 30% (overweight) or 70% (low levels of physical activity and low levels of aerobic fitness) were estimated for these outcomes. The confidence level adopted was 95%, error estimated at five percentage points, a design effect of 1.5 and an increment of 20% for eventual losses and refusals. Considering these parameters, a sample of 570 students was estimated. Due to the class conglomerate process in which all data from students in selected classes were collected, the total sample was 583 students. To achieve this sample size, 24 classes (from two private schools and six public schools) were drawn because we considered that the class was formed by 25 students.
The following inclusion criteria were used in the study: (a) students aged 10 to 17 years, (b) absence of health problems that would prevent them from performing physical tests and anthropometric measures. Teens who refused to participate and those who did not have the consent signed by the parents or guardians were considered as refusals. Four students refused to take measurements of waist circumference (Figure 1 ). 
Dependent variable
Sedentary behavior during school recess was evaluated through the Physical Activity Questionnaire for Older Children (PAQ-C), validated and translated into the Portuguese language 21 . The question used was: "In the last 7 days, what have you done for most of the school recess or break?" This item presented as answer options: 1) remained seating, (talking, reading, or doing homework; 2) stood, stopped or walked; 3) ran or played a little; 4) ran or played quite a bit; 5) ran or played intensely. The results were categorized as "yes" (sedentary behavior), when the adolescent responded option 1. Adolescents who "did not" present sedentary behavior were those who answered options 2, 3, 4 or 5. This cutoff point was used to understand that the response options have an increasing order of physical activity practice since students can only choose one response option 12 .
Independent variables
Independent variables were the socio-demographic indicators (sex, age, economic level and type of school), anthropometric indicators (BMI and waist circumference), and lifestyle (physical activity and eating habits). Sex, age, economic level and type of school were collected through a self-administered questionnaire. Sex was categorized as "male" and "female"; age was collected in complete years and later dichotomized into "11 to 13" and "14 to 17" years. Economic level was estimated by the Brazilian Association of Research Companies (ABEP) questionnaire and categorized as high ("A1", "A2", "B1", "B2") and low ("C1", "C2" "D" and "E"). Type of school was categorized as "public" or "private."
BMI uses body mass and height to identify weight status. Stature was collected through a Sanny ® stadiometer (São Paulo, Brazil) and body mass through G-tech ® digital scale (Zhongshan, China). In order to classify results in relation to BMI, the Z-score cutoffs proposed by the World Health Organization 22 were used, in which the definition of overweight is > + 1 standard deviation and obesity is > + 2 standard deviations. In the present study, students, rated above > + 1 standard deviation were considered as "overweight" and those below this value as "normal weight".
Waist circumference was measured in the narrower portion of the trunk, between the lower costal border and the iliac crest, with a Sanny ® anthropometric tape (São Paulo, Brazil). To classify adolescents with abdominal obesity, the cutoff points previously proposed were used for children and adolescents, defining as excess abdominal obesity values with Z score ≥1. These cutoff points vary according to age and sex 23 . Physical activity was assessed by the Brazilian version of the Youth Risk Behavior Surveillance System (YRBSS) questionnaire used in the United States, translated and validated for Brazil 24 . The question used was: "In the past seven days, on how many days were you physically active for at least 60 minutes a day?" (Consider moderate to vigorous physical activity). Response options were: 1) no day 2) one day 3) two days 4) three days 5) four days 6) five days 7) six days 8) seven days. Adolescents who practiced physical activity five days or more in the week were classified as "physically active" (≥ 300 minutes per week) and less than five days/week as "physically inactive" (<300 minutes per week) 22, 25 . The eating habits of students were analyzed from the item that integrates the Fantastic Life Style Questionnaire, translated and validated for Brazil 26 . The item had the following sentence: "Do I eat a balanced diet?" This item presented as answer options: 1) almost never 2) rarely 3) sometimes 4) with relative frequency and 5) almost always. It was considered as "adequate diet" who answered options 4 or 5 and the other options (1, 2 and 3) were classified as "inadequate diet". The instrument presents an explanation of what is a balanced diet with different portions of grains, cereals, fruits, vegetables, dairy products, meats and the like, depending on the age group of the adolescent.
Statistical analysis
Initially, descriptive analysis (means, standard deviation, and frequency distribution) was performed. To estimate differences in the prevalence of sedentary behavior during school recess according to independent variables, the chi-square test of heterogeneity was applied. Binary logistic regression was used to examine the associations between outcome and socio-demographic factors (sex, age, economic level and type of school), anthropometric indicators (BMI and waist circumference) and lifestyle (physical activity and habits diet), estimating odds ratio (OR) and 95% confidence interval (95% CI). In the adjusted analysis, all variables were introduced into the model, regardless of the p-value in the crude analysis. In the adjusted analysis, variables with a p-value ≤ 0.20 remained, according to the backward method. The significance level was set at 5%. Analyses were performed in the Statistical Package for the Social Sciences software (IBM SPSS Statistics, Chicago, USA), version 22.0.
Results
A total of 583 adolescents with a mean age of 13.97 ± 2.07 years participated in the study, the majority being female (51.5%), in the age group of 14-17 years (57.8%), of the low economic level (51.6%) and enrolled in public schools (67.4%). For waist circumference, 579 evaluations were considered, with five losses due to failure to carry out the measurements, and for the type of school, there was a sample loss, as it was not possible to obtain the adolescent's response in the questionnaire. The prevalence of obesity estimated by BMI was 64.8% and the prevalence of abdominal obesity estimated by waist circumference was 63.3%. In addition, the majority of adolescents did not meet recommendations of physical activity (89.7%) and had inadequate eating habits (84.2%). The prevalence of sedentary behavior in the school recess for the total sample was 50.6% (n = 295), 44.5% (n = 126) for boys and 56.7% (n = 169) for girls (Table 1) .
Among male students, the highest prevalence of sedentary behavior in school recess was among those aged 14-17 (50%) and enrolled in public schools (50.6%). Among female students, the highest prevalence of sedentary behavior in school recess was among those aged 14-17 years (65.7%) and normal waist circumference (64.4%) ( Table 1) .
When analyzing the sample without stratifying by sex, the crude analysis showed that students in the age group 14-17 years (OR: 1.48, 95% CI: 0.34-0.67), from private schools (OR: 1.72; 95% CI %: 1.21-2.44) and high waist circumference (OR: 1.40, 95% CI: 1.01-1.97) were more likely of remaining in sedentary behavior during school recess when compared to students from public schools and with normal waist circumference, respectively. The adjusted analysis showed that students from private schools (OR: 2.44, 95% CI: 1.65-3.61) and with inadequate eating habits (OR: 1.62, 95% CI: 1.01-2.62) were more likely of having sedentary behavior in school recess when compared to students from public schools and with adequate eating habits, respectively (Table 2) .
When stratifying by sex, the crude analysis showed that, for males, students aged 14-17 years (OR: 1.66, 95% CI: 1.02-2.67) and from private schools (OR: 1.98, 95% CI: 1.20-3.28) were more likely of remaining in sedentary behavior in the school recess when compared to students aged 11-13 years and from public schools, respectively. In the adjusted analysis, these associations remained, and students aged 14-17 years (OR: 2.11, 95% CI: 1.26-3.53) and from private schools (OR: 2.55, 95% CI: 1.49-4.37) were more likely of remaining in sedentary during school recess when compared to students aged 11-13 years and from public schools, respectively ( Table 2 ). OR-Odds ratio; 95% CI -Confidence Interval; *: Analysis adjusted for independent variables: age, economic level, school, body mass index, waist circumference, physical activity and eating habits 455 students aged 8-17 years, in which older students (13-17 years) were more likely of remaining in sedentary behavior during school recess when compared to younger adolescents, suggesting that there is a reduction in active behavior during school recess in the transition from childhood to adolescence 27 . Older adolescents spend more time on sedentary on-screen behaviors and less time practicing physical activities compared to younger ones. A possible justification for these findings is that older adolescents have greater access to the internet, such as social networks and online games, when compared to younger adolescents 7 . In addition, with advancing age, adolescents assume greater responsibilities/obligations 28 and feel less attracted to physical activities 6 . The results of the present study demonstrated that male and female adolescents from private schools were more likely of remaining in sedentary behavior during school recess. Studies with adolescents have found similar results 6, 18 . A possible justification for such finding is that most adolescents from private schools have greater access to technological means such as the use of cell phones, tablets, computers and video games due to the greater purchasing power of families, and these electronics increase the probability of sedentary behavior in leisure time 6 . Girls with high waist circumference were more likely of remaining in sedentary behavior during school recess. A previous study identified that the time spent on sedentary activities was associated with larger waist circumference 8 . A possible justification for these findings may be the fact that adolescents presented a higher prevalence of consumption of ultra-processed foods, with high-fat content and low nutritive value, contributing to the increase of excess abdominal fat 5 . This explanation is strengthened by the findings of the present study, in which girls with inadequate eating habits were also more likely of remaining in sedentary behavior during school recess. The association between sedentary behavior and inadequate eating habits has already been highlighted in a systematic review 29 . In this sense, the prevention of sedentary behavior in the school recess can help reduce inappropriate eating habits and, consequently, waist circumference.
This study presents limitations such as the use of subjective measures (questionnaires) that may present memory bias. Another limitation was that it did not evaluate the stage of sexual maturation of adolescents, since it is a variable that can influence nutritional assessment, being associated with overweight 30 . The cross-sectional design of the study is another limitation because it does not allow establishing causal relations between variables. In addition, other factors related to the school environment, such as the presence of sports courts, weekly number of Physical Education classes, and physical activity options in the school shifts may be associated with sedentary behavior during the school period that were not investigated in the present study 27 . On the other hand, the study sample is representative of adolescents from the city of Criciúma, whose results add information about the sedentary behavior of adolescents during school recess. 
Discussion
The main findings of this study were: 1) half of adolescents (50.6%) presented sedentary behavior during school recess, being this prevalence higher in females (56.7%) than in males (48.5%); 2) adolescents aged 14-17 years from private schools and with inadequate eating habits were more likely of remaining in sedentary behavior during school recess. When stratifying by sex, the subgroups most likely of remaining in sedentary behavior during school recess were identified, and the main findings were: 1) male adolescents aged 14-17 years and those from private schools were more likely of remaining in sedentary behavior during school recess; 2) female adolescents aged 14-17 years from private schools, with high waist circumference and inadequate eating habits were more likely of remaining in sedentary behavior during school recess.
In the present study, the prevalence of adolescents with sedentary behavior during school recess was 50.6%. Similar results were found in surveys conducted in different regions of Brazil. A study conducted with 973 students aged 10-19 years of elementary and high schools of Aracaju -Sergipe (SE) found a prevalence of sedentary behavior during the school recess of 58.2% 12 . A survey with 455 students (aged 8-17 years) from the city of Londrina -Paraná (PR) found a prevalence of sedentary behavior during the school recess of 40.7% 15 . In the present study, female adolescents were more likely of remaining in sedentary when compared to males. Previous studies have found similar results in which girls were more likely of remaining in sedentary during school recess. A possible justification for the findings lies in the greater engagement of girls in more sedentary activities during school recess, such as group conversations. Girls appear to present greater barriers to the practice of physical activity such as demotivation, jokes, and insults from boys 12, 15 . Moreover, girls lack interest in practicing physical activities may be related to aspects of aesthetics, such as avoiding sweating 11 . The results of the present study identified that male and female adolescents aged 14-17 years were more likely of remaining in sedentary behavior during school recess when compared to adolescents aged 11-13 years. A similar result was observed in a study conducted in the city of Londrina (PR) with affected by sedentary behavior during school recess and may be strength of this study. In addition, a large part of studies investigated the total time in sedentary behavior, screen time or levels of physical activity during school recess and few studies aimed to investigate sedentary behavior during school recess.
It was concluded that half of the adolescents investigated presented sedentary behavior during school recess, and this prevalence was higher in females than in males. Adolescents aged 14-17 years and those from private schools of both sexes were more likely of remaining in sedentary behavior during school recess, as well as female adolescents with high waist circumference and with inadequate eating habits. Thus, these results can be used to identify subgroups with higher chances of sedentary behavior during school recess, with the purpose of directing intervention strategies in the school environment in an attempt to provide opportunities for the practice physical activities for these adolescents.
